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President-F. L. GOLLA, O.B.E., F.R.C.P. [May 21, 1936] Herniation of the Nucleus Pulposus Producing Compression of the Spinal Cord (Complicated by Chronic Staphylococcal Granuloma) By W. E. CARNEGIE DICKSON, M.D.
THE association of herniation and other abnormalities of the nucleus pulposus of the intervertebral fibro-cartilage with adolescent kyphosis has attracted attention during the past few years, and its importance as a cause of compression of the spinal cord is now recognized, particularly since the publication of the review of the condition by Geoffrey Jefferson in the current volume of the Medical -Annual (pp. 424 427).
The following case of herniation affecting the disc between the bodies of the sixth and seventh cervical vertebrae, with the unusual complication of supervening staphylococcal infection and the conversion of the softened disc into a chronic abscess, with compression of the lower part of the cervical enlargement of the spinal cord, seems of sufficient interest to warrant my communicating it to this Section. L. R., a printer's compositor, aged 47. History of present illness.-For six weeks bad complained of pain and stiffness in the neck. Treated with radiant heat, but pain persisted and spread down back, shoulders, and arms.
Seven days before death: Tingling and sudden loss of use of legs. Six days: Tingling in the arms. Abdominal reflexes absent. Sphincters: Retention of urine and inability to pass faces, bowels being much distended with gas. Urine: turbid and contained a moderate amount of albumin, with large numbers of pus-cells, moderate numbers of red blood-corpuscles and a few Gram-positive staphyloid cocci, but no Gramnegative bacilli, and no renal casts. In Ziehl-Neelsen films no tubercle bacilli were found.
Cerebrospinal fluid, drawn off in two fractions, was perfectly clear and colourless, with no clot on standing. Cells 148 and 172 per c.mm. in the two fractions respectively, with only a very occasional red blood-corpuscle. Differential count.-Small lymphocytes, 79-0%; small endothelial cells, 4'O%; medium and large endothelial cells, 7*5% ; plasma cells, 3 0%; polymorphonuclears, 6-5%. Occasional young fibroblasts in small clusters also present. No microorganisms were detected microscopically. Total protein: 0-08%. Globulin: Only in slight excess (fibrinogen T--; euglobulin + pseudoglobulin + + + -.)
Wassermann and Kahn reactions: Negative. No free complement present. Lange's test: 0: 0: 0: 1/0: 1/0: 1: 2/1: 2: 2: 1. Chlorides: 0-731%.
Sugar: Normal reduction with equal parts of cerebrospinal fluid and 1 : 10 dilution of Fehling's solution.
Cultures on agar, blood-agar, and in broth, glucose-broth, litmus-milk and anaerobic meat-broth negative on several days' incubation. Blood-cultures also negative.
The patient was too ill to be X-rayed. He died suddenly three days after admission, the heart failing before the respirations, and the temperature shortly before death being 101.40 F., pulse 140, and respirations 40.
Summary of Post-mortem Examination
The body was that of a fairly well-developed, well-nourished adult male, with some excess of fat, but nothing of note externally except the marked degree of kyphosis of the dorsal spine and a corresponding deformity of the chest, which was much increased in antero-posterior diameter.
Head.-The skull-cap was of moderate thickness, but the bone was dense and the subjacent dura so extremely adherent to its inner surface that it stripped only with very great difficulty and in layers. The Pacchionian bodies were unusually numerous and large, but the brain itself showed no naked-eye abnormalities. Spinal canal.-On removal of the neural arches, the lower cervical portion of the cord was seen to be broadened, flattened and bulged distinctly backwards over the region of the bodies of the sixth and seventh cervical vertebrae, the summit of the bulge corresponding with the intervertebral disc between these. Over this projection there was also a bulging backwards of the posterior longitudinal ligament, which at this point was softened and easily ruptured, some thick, blood-stained pus at once commencing to well up through it from a transverse cavity replacing the softened and destroyed intervertebral disc and the adjacent portions of the vertebral bodies. This ragged cavity (see fig. 2 A and B (i) ) was lined with what appeared to be chronic granulation tissue, which had also spread for a short distance between the adjacent part of the posterior surface of the vertebrEe and the overlying posterior longitudinal ligament. A considerable degree of the inflammatory process, but not of the purulent softening, had spread through the ligament to the dura, which showed thickening and adhesion to the anterior or deep aspect of the cord itself over the lower balf of the cervical enlargement, which was itself distinctly softened, owing to a combination of the compression and the spread of the inflammation into it.
On investigation of the vertebral column from the front, there was found to be marked chronic fibrous thickening of the prevertebral fascia and muscles in the lower cervical region, and, when these were dissected off the bodies of the sixth and seventh cervical vertebrae, a complete transverse fissure-like cavity from 5 to 7 mm. in vertical diameter was found in the region of the disc between them ( fig. 2 A ( 
This contained what appeared to be a mixture of pus and marrow, and was lined with granulation-tissue which also spread a short distance between the bone and the prevertebral fascia, the latter showing at this point some brownish-red discoloration. The excess of old dense fibrous tissue producing this diffuse thickening of the prevertebral fascia also extended on each side around the great vessels and nerves, with exaggerated thickening of the carotid sheath around its contents, and in the neighbourhood of which there were one or two enlarged cedematous and congested lymph-nodes.
The tonsils were both small, " buried," and fibrosed, and contained numerous old calcified concretions surrounded by thick inspissated pus, most of the crypts being blocked and forming small closed abscesses around the contained concretions.
The lungs showed acute congestion, and a considerable degree of cedema, especially towards their lower parts, and there was a recent acute septic pleurisy and fibrinous exudate (staphylococcal) over the right base, with, in the lung-substance beneath it, a small bronchiectatic abscess about the size of a hazel-nut, immediately beneath the infected pleural surface, about the centre of the lower margin of the base posteriorly.
The heart showed extensive fatty infiltration particularly of the right ventricle, with considerable atheroma affecting the first part of the aorta and.the coronary arteries, especially the right.
After the removal of the heart and lungs, the. vertebral column in the thoracic region was found to show an exaggerated concavity, corresponding wi'th the kyphosis alread'y noted, and a section through the bodies of the sixth, seventh, eighth, and ninth dorsal vertebrie showed them to be wedge-shaped, narrower anteriorly, and broader posteriorly, the ntervening discs being thinned scierosed, semi-calcified, and immobile (see fig. 2 A and B (ii) ).
Abdomen.-The liver showed cloudy swelling and fatty change. Thte spleen was not enlarged, but was soft and congested. The kidneys showed only some acute congestion, but no obvious pyelitis or abscesses, the bladder being contracted, empty, and with catarrh and congestion of its mucous membrane, especially over the trigone. The prostate was not enlarged and showed no evidence of tumour formation. The left suprarenal was the site of a considerable recent hawmorrhage into its medulla, with the conversion of the organ into a " hemorrhagic pseudo-cyst" (" suprarenal apoplexy ").
Stomach, intestines and other organs.-Nothing of note.
Microscopical examination.-The creamy blood-stained purulent fluid from the fissure-like cavity replacing the disc between the sixth and seventh cervical vertebra showed a mixture of pus-cells and large mononuclear phagocytic cells containing numerous droplets of fat, probably derived from the marrow. In -the corresponding sections these were xanthoma-like foam cells (fig. 3 ). Myelocytes and nucleated red corpuscles were not in evidence, and scattered Gram-positive staphyloid cocci were found in moderate numbers, mostly within the cytoplasm of phagocytic cells, cultures giving a pure growth of Staphylococcus aureus.
The histological findings in and around the lesion are indicated in the accompanying illustrations (figs. 3 to 6). The walls of the cavity showed a mixture of chronic granulation-tissue with the remains of the destroyed bone and intervertebral cartilage, the cells being mostly small round and plasma cells, with varying numbers of polymorphs, together with scattered staphyloid cocci. In fig. 4 , this chronic inflammatory change is seen invading the posterior longitudinal ligament, from which it has spread to the dura, subdural space, and cord. Evidence of old-standing chronic inflammatory change was also found in the prevertebral fascia and muscles and other neighbouring tissues. A section of the left middle cervical ganglion shows chronic fibrosis and progressive degenerative changes in the nerve-cells ( fig. 5 ). 
Comnment
Schmorl and his pupils have attributed the development of the " adolescent kyphosis" to ectopic changes in the nucleus pulposus, and they believe that strain or accident plays an important part in the production of such aberrant phenomena as the " Schmorl nodes " in the vertebral bodies and herniation of the nucleus into the spinal canal.
The appearances in the bones of the skull and vertebrae in the present case, on the other hand, lead one to infer that the alterations both in bone and in cartilage, and in the nucleus pulposus itself, may have been associated with and have been brought about by some common and more general cause, perhaps some abnormality of nutrition due to vitamin deficiency, to some endocrine defect, or to a combination of these. From a neurological point of view, the frequeDt association of such abnormalities of the nucleus pulposus with the "hump-back" of kyphosis, and the occasional liability of patients suffering from these to the occurrence of herniation of the nucleus leading to compression of the spinal cord, are of importance. The superadded chronic staphylococcal infection in the present case is also of interest, but it may be well to await a record of further cases before regarding its occurrence along with berniation of the nucleus pulposus as more than a coincidence. Summary A case of " adolescent kyphosis " is recorded, with chronic sclerotic cbanges in the vertebral bodies and bones of the skull, and unusually firm adhesion of the dura to the latter. Some degree of herniation of several of the cervical nuclei pulposi into the bodies of the adjacent vertebrxe was present; but marked herniation into the spinal canal of the nucleus pulposus of the disc between the sixth and seventh cervical vertebrae with compression of the cord had also occurred.
Secondary abscess-formation in, and destruction of, the affected disc had supervened, and was due to a subacute or chronic infection with S. autreus, derived probably from an old-standing septic infection of the tonsils, and complicated by a more recent bronchiectatic abscess in the lung, septic pleurisy, and a staphylococcal cystitis. The chronic granulomatous staphylococcal lesion attacking the softened and already damaged intervertebral disc, the adjacent vertebral bodies and the compressed and damaged spinal cord may, in the present case, perhaps, be regarded as a more or less fortuitous but important complication and sequel of the herniation of the nucleus pulposus.
[My thanks are due to Dr. L. R. Yealland and his house physician, Dr. R.
Heisch, for the clinical history, and to Messrs. Ottewill and Martin for technical assistance in connexion with this case.] ADDENDUM.-In connexion with the subject of herniation of the nucleus pulposus, it is interesting to find that Ribbert, writing in 1895 (" Ueber die experimentelle Erzeugung einer Ecchondrosis physalifora," Verh. d. Congresses f. inn. Med., Wiesbaden, 1895, Bd. 13, S. 455) , and quoted by Matthew J. Stewart in his classical paper on " Sacrococcygeal Chordoma" (Journ. Path. and Bact., 1922, 25, 41) , in order to prove his thesis that the tumour previously described by Virchow as " ecchondrosis physaliphora," now known as "chordoma," was of notochordal origin, described his experimental proof of this contention: " By puncturing anteriorly the intervertebral discs of rabbits he succeeded in producing a hernia of the nucleus palposus in the centre of the wound. This escaped tissue showed, after a certain length of time, evidences of cellular proliferation, and a very definite increase in size. After a year it had become largely absorbed, but its histological structure accorded so closely with that of a chordoma that there could be no doubt as to the identity of nature and origin of the two formations."
Huntington's Chorea in, an East African.-H. L. GORDON, M.D., Kenya
Colony.'
This case appears to be worth reporting if I am correct in believing it the first to be recorded in an East African native. Karanja, a Kikuyu male, aged 40 to 45; admitted to Mathari Mental Hospital, Nairobi on August 8, 1935.
Physical examination.-The following common native conditions were present on admission, viz., S.T. rings in blood, slight albuminuria; belminths; enlarged glands (inguinal only); a few scars of yaws; a positive Kahn reaction in the blood-serum.
There were no physical signs in the nervous system except those of the chorea.
Chorea.-Involuntary movements began about eight years ago in the face and shoulders. He shows an explosive type of speech, smacking of the lips and ataxia.
Mental condition.-His mental symptoms are said to have developed only within the last year or two. There is considerable irritability, with constant motor restlessness; general discontent, attacks of anger, mild ideas of persecution (e.g. food tampered with, &c.). He eats heartily and demands money from everyone. He is said to have made attacks on children.
Heredity.-No history of the disease in his family can be traced and nothing similar to it is known in the Kikuyu Reserve. His father and mother as well as
